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Lilly Teaching Fellows 

25th Anniversary

Reflections

Michigan State University April 28, 2016

Karl A. Smith
Civil Engineering/STEM Education Research 

Center – University of Minnesota & 
Engineering Education – Purdue University

ksmith@umn.edu
http://personal.cege.umn.edu/~smith/links.htm 

SoTL @ MSU
Early Years – 1991 – 1993
Formative Years –1993 – 2003
Recent – 2003 – present
Future –

2

1991 
National Lilly Teaching Fellows
Meeting
Indianapolis, IN
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Process Metallurgy

Research at Interfaces

• Dissolution Kinetics – liquid-solid 

interface

• Iron Ore Desliming – solid-solid 

interface

• Metal-oxide reduction roasting – gas-

solid interface

Dissolution Kinetics

• Theory – Governing 
Equation for Mass 
Transport 

• Research – rotating 
disk 

• Practice – leaching 
of silver bearing 
metallic copper & 
printed circuit-board
waste
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First Teaching Experience

• Practice – Third-year course in 

metallurgical reactions – thermodynamics 

and kinetics

Lila M. Smith
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Engineering Education

• Practice – Third-year course in 

metallurgical reactions –

thermodynamics and kinetics

• Research – ? 

• Theory – ?
Theory

Research

Evidence

Practice

University of Minnesota College of Education

Social, Psychological and Philosophical Foundations of 

Education

• Statistics, Measurement, Research Methodology

• Assessment and Evaluation

• Learning and Cognitive Psychology

• Knowledge Acquisition, Artificial Intelligence, 
Expert Systems

• Development Theories

• Motivation Theories

• Social psychology of learning – student –
student interaction
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Lila M. Smith

Cooperative Learning

• Theory – Social Interdependence –

Lewin – Deutsch – Johnson & Johnson

• Research – Randomized Design Field 

Experiments

• Practice – Formal Teams/Professor’s 

Role Theory

Research

Evidence
Practice
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Cooperative Learning is instruction that involves people 
working in teams to accomplish a common goal, under 
conditions that involve both positive interdependence (all 
members must cooperate to complete the task) and individual 
and group accountability (each member is accountable for the 
complete final outcome).

Key Concepts

•Positive Interdependence
•Individual and Group Accountability
•Face-to-Face Promotive Interaction
•Teamwork Skills
•Group Processing

http://personal.cege.umn.edu/~smith/links.html 1511

http://heri.ucla.edu/monographs/HERI-FAC2014-monograph.pdf

Undergraduate Teaching Faculty: The 2013–2014 HERI Faculty Survey

12
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Morrill Act – 1862 – MSU First Land 
Grant Institution

Like all land-grant institutions established under the 
Morrill Act’s “grand experiment” in higher education, 
Michigan State faced a formidable mission:

•to democratize higher education and expand its 
opportunities based on merit, not social class

•to find practical applications for scientific research 
and technological innovations

•to make public service an essential part of higher 
education’s mandate

https://msu.edu/morrill-celebration/history.html

MSU Guiding Principles – 1993

1. Improve ACCESS TO QUALITY Education and 
Expert Knowledge

2. Achieve More ACTIVE LEARNING

3. Generate New KNOWLEDGE AND SCHOLARSHIP 
Across the Mission

4. Promote PROBLEM SOLVING to Address Society’s 
Needs

5. Advance DIVERSITY WITHIN COMMUNITY

6. Make PEOPLE MATTER
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MSU Lillies 1998-1999

Cathy Bristow

16

MSU Lillies 1999-2000
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MSU Lillies 2000-2001

Don Straney – Assistant to the 
Provost for Faculty Development 
1995 – 2002

18

Chancellor at University of Hawaii at Hilo
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MSU Lilly Fellows – 2001-2

MSU Lilly Fellows – 2002-3
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Assistant Provost for Faculty and 
Organizational Development 2003 -

MSU Lilly Fellows – 2003-4

Levels of inquiry in higher education

Source: Streveler, R., Borrego, M. and Smith, K.A. 2007. Moving from the “Scholarship of Teaching and 

Learning” to “Educational Research:” An Example from Engineering. Improve the Academy, Vol. 25, 139-149.

• Level 0 Teacher

– Teach as taught

• Level 1 Effective Teacher

– Teach using accepted teaching theories and practices

• Level 2 Scholarly Teacher

– Assesses performance and makes improvements

• Level 3 Scholar of Teaching and Learning

– Engages in educational experimentation, shares results

• Level 4 Discipline-Based Education Researcher

– Conducts educational research, publishes archival papers
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Discipline-Based Education Research 
(DBER)

National Research Council
Summer 2012 –
http://www.nap.edu/catalog.p
hp?record_id=13362

ASEE Prism Summer 2013

Journal of Engineering 
Education – October, 2013

National Research Council – 2015 
http://www.nap.edu/catalog/186
87/reaching-students-what-
research-says-about-effective-
instruction-in-undergraduate

723

DBER PhD Programs (xER)

http://www.nap.edu/catalog.php?record_id=13362
http://www.nap.edu/catalog/18687/reaching-students-what-research-says-about-effective-instruction-in-undergraduate
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MSU STEM Education Position Cross Endowed Chair in SoTL
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Ian Costello, Andrea Bullock & Donna Zischke
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